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The Chemical Industry’s Importance 
to New England 


Industries do not grow in isolation. The products of one are the raw materials of 
another. The chemical industry is firmly enmeshed in this network of interde- 
pendence. Its products are used by every other manufacturing industry, and to a 
lesser extent by other industries such as construction, agriculture, services and 
government. 

New England’s chemical industry has been growing rapidly since the end of 
World War II. Regional employment in this industry has increased by 20 percent 
in the region since 1947, while total manufacturing employment has declined 5 
percent. Value added (the increase in the value of a product as it is transformed 
from a raw material into a useful, final product) has also been increasing at a rapid 
rate, rising 80 percent from 1947 to 1958. 

Nevertheless, this industry represents a small proportion of the region’s total 
manufacturing activity. In 1958 the chemical industry accounted for only 3 percent 
of total value added by manufacture in New England. Moreover, the chemicals 
group, employing 34,000, currently accounts for only 2.4 percent of all manufac- 
turing employment. 
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For its size, however, 
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the industry invests heav- 
ily in plant and equip- 
ment in the region. Over 
the past five years capi- 
tal outlays by chemical 
manufacturers have av- 
eraged about 6 percent 
of total capital expendi- 
tures in New England. 
These outlays also pro- 
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ery and construction. 

Contributions to the region’s welfare are made 
in other ways as well by the chemical industry. 
It is one of the region’s basic industries, doing 
much fundamental research. New England, with 
its pool of trained scientists in universities, pri- 
vate research agencies, and research centers of 
major manufacturers, provides a suitable climate 
for the interchange of ideas that can contribute 
to the conduct of chemical research. Research 
centers of several major chemical producers in 
such fields as plastics and pharmaceuticals are 
now located in Massachusetts and Connecticut. 
Moreover, a survey last spring by this bank of 
capital expenditure plans for 1960 by New Eng- 
land manufacturers indicated that the chemical 
industry planned to allocate about a tenth of 
its capital outlays to new research facilities, a 
greater proportion than any other major industry. 

For the chemicals group in New England, lack 
of raw materials and high transport and fuel 
costs are locational disadvantages. On the other 
hand, New England has important industrial 
markets. Several important industries such as 
textiles, electrical machinery, shoes and paper, 
use large quantities of chemicals, and various 
plastic materials. 

Future growth of the region’s chemical indus- 
try depends largely upon the growth of other 
industries. The region’s growing electronics in- 
dustry, for example, will provide an expanding 
market for such chemical products as_ plastic 
materials and industrial gases for use in the pro- 
duction of transistors. Electronics is a major user 
of nitrogen and argon (gases which are extracted 
from the air) in its newly developing semicon- 
ductor field for the production and refinement of 
germanium and silicon. Presently, this industry 
accounts for about one-third of the total indus- 
trial gas use in the region. 


Composition of New England’s Chemical 
Industry 
Because of its lack of raw materials, New 
England produces very little of the basic chemi- 
cals such as the bulky and heavy inorganic 
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chemicals, e.g., sulfuric acid and soda ash. About 
one-third of the region’s production is in plastic 
materials and in a miscellaneous organic chemi- 
cals group which includes dyes, solvents and 
various organic acids. These are termed inter- 
mediate chemical products because they are pro- 
duced from the basic chemicals and are to be 
used in further manufacture. The major portion 
of New England’s production, however, is in 
finished products such as drugs, cosmetics and 
paints. 

The accompanying table shows the eight sub- 
groups in which New England’s chemical industry 
is concentrated. They account for more than 
three-fourths of the value added by the chemicals 
group in New England. 

Products from the two intermediate groups, 
plastic materials and organic chemicals, are con- 
sumed in large quantities by the region’s major 
manufacturing industries in a variety of appli- 
cations. They are required in the textile industry 
for dyeing and treating fabrics, in the paper 
industry for coating and treating purposes, and 
in the shoe industry for tanning leather and 
making heels, soles and luggage. In addition, 
they are essential in the manufacture of a wide 
variety of electronic equipment for insulating 
and structural purposes. 

The six groups producing finished products are 
also users of these intermediates in manufacturing 
and packaging their products. This illustrates an 
outstanding feature of the chemical industry. 
It is a major consumer of its own products, 
absorbing about one-fifth of its output. Because 
chemical producers supply and purchase from 
each other, a cluster of chemical firms tends to 
develop in an area. This gives the industry a 
built-in growth impetus; the larger the chemical 
industry is in a region, the larger it tends to 
become. 

Producers of finished chemical items tend to 
locate near their markets. Their value added is 
a large proportion of their total value of ship- 
ments. Producers in these industries, therefore, 
are not heavily dependent upon their source of 


New England BUSINESS REVIEW 


raw materials in selecting their plant locations. 
Intermediate chemical producers, on the other 
hand, must give greater weight to their raw 
material sources in locating their plants since 
value added is a smaller proportion of their value 
of shipments than in the finished product groups. 

Another characteristic of the six industries 
producing finished chemicals in New England is 
that their capital outlays per dollar of value 
added produced are below the average for all 
chemical industries. 

In other words, New England tends to specialize 
primarily in those chemical industries which are 
labor-intensive, manufacturing products which 
require a relatively large proportion of labor to 
capital. The plastic materials industry, however, 
is a notable exception to this tendency. 


Plastic Materials 

The manufacturing of plastic materials has a 
long history in New England; the first commer- 
cial plastic material, celluloid, was produced in 
the region as far back as 1868. Since then the 
industry has grown rapidly as new materials — 
for example, polyethylene, polystyrene, epoxy, 
and phenolic—have been introduced and as 
markets have grown in New England and the 
nearby states of New York, New Jersey and Penn- 
sylvania. In recent years, however, growth of the 
regional industry has begun to lag behind the 
national pace. 

From 1947 to 1958 employment in New Eng- 
land’s plastic materials industry increased by 54 
percent and value added more than tripled. 
Nationally, employment rose 80 percent and 
value added increased more than four times. 

Today the market for plastic materials is shift- 
ing west, following the movement of population 
in that direction and the industrial development 
of that area. Growth in other areas does not 
mean, however, that a substantial market no 
longer exists in the east. Accounting for one-third 
of the nation’s manufacturing activity, the New 
England and Middle-Atlantic states continue to 
provide substantial markets for plastic materials. 

Another reason for the slowing of growth in 
New England is the changing structure of the 
industry. One of the major raw material sources 
for producing plastic materials is the gases 
thrown off from refining petroleum. The cost of 
transporting these gases without converting them 
into intermediate products is relatively high in 
most instances. For example, ethylene which is 
the intermediate used to produce polyethylene, 
one of the fastest growing plastics, is more eco- 
nomically produced near the refinery. Producers 
of ethylene chemicals can, therefore, be expected 
to locate near refineries. 

Capital expenditures of plastic materials pro- 
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ducers reflect this shift in markets and production. 
Plant and equipment expenditures of New Eng- 
land’s plastic materials manufacturers were $10.4 
million in 1958, only 7 percent of the nationwide 
total. When expressed as an amount per em- 
ployee, New England producers spent $1,816, 
while the national average was $2,765. 

There is a substantial market for plastic 
materials in New England. The plastic products 
industry, which is classified as outside the 
chemicals group, converts these materials into 
such products as toys, housewares, hose and pipe, 
floor and wall coverings, skylights and hundreds 
of other items. 

Plastic products is one of the region’s impor- 
tant industries, employing over 19,000 workers. 
The regional industry accounts for 16 percent of 
the nation’s value added in plastic products, and 
is keeping pace with the growth nationally, both 
showing a 49 percent growth in value added from 
1954 to 1958. 

The productivity of New England’s portion of 
the plastic products industry, however, is below 
the national average, as measured by the amount 
of value added per manhour worked. But the 
regional industry pays a lower wage. The average 
yearly wage in New England was 10 percent less 
than the United States average in 1958. The 
lower wage offsets the lower productivity. Conse- 
quently, the amount of value added per dollar 
of payroll is higher than in any other region of 
the country. 

New England provides a sizable market for 
plastic products, including not only industries 
outside the chemicals group and households, but 
also important chemical industries. For example, 
plastic containers are being increasingly used to 
package pharmaceutical, cosmetic and synthetic 
detergent preparations; these are products in 
which New England concentrates. 
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Pharmaceutical, Cleansing, and Toilet 


Preparations 


The pharmaceutical industry in New England 
primarily produces products such as vitamins, 
analgesics and antiseptics — finished in a form 
for final consumption. A large capital investment 
in complex, specialized equipment is not a pre- 
requisite for manufacturing such products. 

No absolute figures — only ranges which indi- 
cate its relative position — are available for New 
England’s segment of this industry. One charac- 
teristic of the industry nationally, however, is 
that its capital expenditures per dollar of value 
added have been low, relative to other chemical 
industries, in recent years. Thus, pharmaceuticals 
provide an example of the region’s specialization 
in labor-intensive chemical products. 

The cleaning and polishing preparations in- 
dustry provides a market for plastics in the form 
of containers for packaging its liquid detergent 
products. In recent years there has been a shift 
from soap to detergents. Detergent production 
has been growing rapidly in New England. The 
region’s proportion of the value of packaged, 
synthetic detergent shipments rose from 4 percent 
in 1954 to 7.5 percent in 1958. 

Most of New England’s toilet preparations 
industry is engaged in producing such items as 
hair preparations, talcum powders, cleansing 
creams and hand lotions. The development of the 
regional industry is comparable with the national 
pattern. New England conforms closely to the 
national average in value added per dollar of 
payroll and capital expenditure per employee. 


Paints and Varnishes, Glue and Gelatin 


The paints and varnishes and the glue and 
gelatin industries, along with others of the chemi- 
cals group, use plastic materials directly. There 
are many nonrigid, nonmoulded applications for 
plastic materials as ingredients in paints, glue, 
protective coatings, adhesives and synthetic fibers. 

In the postwar period synthetic resins have 
largely replaced natural resins in the manufac- 
ture of paints and varnishes. Likewise, the glue 
and gelatin industry has made substantial use of 
plastic materials in recent years. Both of these 
industries have been growing in the region at or 
above the national rate. 

Over the 1947-1958 period, the region’s paint 
and varnish industry has shown the same per- 
centage growth in value added as the national 
industry. Value added in glue and gelatin manu- 
facture, on the other hand, shows a 21 percent 
gain in New England over this period, while 
nationally there was a | percent decline. 

Over 95 percent of the region’s glue and gelatin 
industry is located in Massachusetts. This indus- 


try manufactures gelatin for photographic, phar- 
maceutical and edible purposes, in addition to 
adhesives, cements and glues for industrial pur- 
poses such as shoe manufacturing. 

The major portion (about three-fourths) of the 
region’s paints and varnishes industry is also 
located in Massachusetts. More than two-thirds 
of this industry’s shipments are to retail estab- 
lishments, with the remainder going into indus- 
trial product finishes and special coatings. 

Paints and varnishes is another industry in 
which the region is less productive than nation- 
ally. But, as in plastic products, the regional 
industry pays a much lower average yearly wage, 
so that the amount produced per dollar of pay- 
roll is slightly above the national average. 


Compressed and Liquefied Gases 

The composition of the chemicals group 
changes as research discovers new products and 
new processes. Some indication of the future 
composition in the region is indicated by recent 
capital spending patterns. 

The compressed and liquefied gas industry is 
highly capital-intensive. This industry, which 
produces such gases as argon, nitrogen and 
oxygen, is small in New England at the present 
time, but is growing at a rapid rate because 
markets for these gases are expanding. In 1958 
it accounted for less than | percent of the region’s 
value added by chemical manufacture, and for 
only 2 percent of the value added in the com- 
pressed and liquefied gas industry nationwide. 
According to the U. S$. Department of Commerce, 
in 1959 only one of the 34 producers of argon 
and nine of the 188 establishments producing 
nitrogen were based in New England. 

The regional industry, however, is clearly 
expanding. In 1954, capital investment in New 
England’s compressed gas industry, on a_per- 
employee basis, was only one-half the national 
average. By 1958, this figure had swelled to twice 
the national average, or $7,953 per employee. 
As further indication, employment in the New 
England industry increased by 24 percent during 
the 1954-1958 period, while employment nation- 
wide increased by only 1 percent. 

This recent expansion is due in part to the 
growth of the electronics industry in New Eng- 
land. Sales of nitrogen gas to electronic firms in 
the region have increased at a rapid rate in 
recent years. Some major nitrogen gas producers 
have recently announced plans for further expan- 
sion of their production and distribution facilities 
in New England to supply the growing needs of 
the electronics industry. 

Thus, chemicals depend on other industries 
and other industries depend on chemicals. The 
growth of industries is intertwined. 
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Retail Sales Shifts in New England: 1954-1958 


Final data on New England’s retail sales in 
1958 have recently become available. Although 
the data are more than two years old, they are 
worth studying both because there are no compa- 
rable current data and because they permit 
analysis of changes in the retail spending habits 
of New Englanders. With data for other Census 
of Business years they give a hint of current and 
future expectations in the important area of 
consumer spending. 

The first insight afforded by these data con- 
cerns the change in the magnitude of retail 
spending. Consumers in New England spent 
nearly $12.5 billion in the region’s retail estab- 
lishments in 1958, about 14 percent more than 
they did in 1954. Nationally, retail sales in 1958 
totaled $199.6 billion, an amount 17.5 percent 
greater than in 1954. The greater national than 
regional gain is partly due to the nation’s more 
rapid population growth. This, plus a slightly 
greater propensity to spend income in retail 
stores nationally than in New England, more 
than offset New England’s 2 percent faster growth 
in per capita personal income. 


Per Capita Sales Increased 

The average New Englander spent $1,224 in 
the region’s retail outlets in 1958, 10 percent 
more than in 1954. Nationally, per capita retail 
sales increased by the same percentage but 
amounted to only $1,155. In both New England 
and the nation, the proportion of personal in- 
come spent in retail establishments declined 4 
percentage points from 1954 levels. Both de- 
creases extend the decline noted in 1954 from 
the high level of 1948 when consumers were still 
1 Data in this article are based on the final reports of 
the 1958 Census of Business, Retail Trade, prepared by 


the Bureau of the Census, U. S. Department of Com- 
merce, Washington, D. C. 
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satisfying desires for goods that had been in short 
supply or nonexistent during World War II. 

Although New Englanders’ per capita retail 
spending, as shown in the accompanying chart, 
has exceeded that of the nation in each of the 
five Census of Business years, the proportion of 
per capita personal income represented by such 
spending has varied from 2 to 4 percentage 
points lower than the nation’s. 


Average Annual Sales Rise 

As was true between 1948 and 1954, the average 
annual sales volume per retail establishment 
increased between 1954 and 1958, both regionally 
(14 percent) and nationally (12 percent). Average 
sales per outlet approximated $111,000 in 1958 
in both New England and the United States. 
Among the 1] major retailing groups, in New 
England average sales per establishment range 
from a low of about $46,500 for eating and 
drinking places to a high of $338,000 for auto- 
motive dealers. Among the store groups, the 
dollar volume per outlet increased fastest be- 
tween 1954 and 1958 in the food group as super- 
markets continued to increase their share of food 
sales at the expense of smaller units, although 
the rate of displacement slowed. These data 
suggest that the small neighborhood grocery store 
is fighting a losing battle with the large modern 
supermarket in most cases. Some of the less sizable 
and less modern supermarkets also find the com- 
petition too stiff. 

Replacement of smaller units by larger ones, 
mergers, and urban renewal programs tend to 
offset store development in suburban areas, keep- 
ing New England’s store population relatively 
steady. In 1958 there were 112,701 retail outlets 
in this region, 106 below the total for 1954. 
Nationally, however, the count increased 4 per- 
cent, reflecting greater population growth partic- 
ularly in less developed areas than was the case 
in New England. A major element affecting 
New England’s retail structure is the fact that 
much of the exodus of people from the cities in 
the region is to previously established com- 
munities which already have existing shopping 
facilities. In the relatively younger areas of the 
country, particularly the southwest, much of the 
growth occurs in sparsely populated sections with 
few or no retail facilities in existence. 


Gains Vary by Type of Store 
The 1958 spending patterns of New Englanders 
differed from those in 1954. Some of these differ- 
ences are traceable to effects of the recession in 


1958 and others are indicative of longer-run 
changes in consumer interest. A major casualty 
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of the recession was new car sales. The number 
of new car registrations was 22 percent lower than 
in 1954. In contrast there were sharp gains in 
sales of used cars and parts and accessories to 
keep older cars going. These increases, plus 
sizable gains in sales of boats and accompanying 
equipment (which are recorded in the automo- 
tive grouping by the Census) were only able to 
little more than offset the new car sales loss. As 
a result, automotive group sales were only | per- 
cent greater than in 1954. That the 1958 experi- 
ence was unusual is confirmed by the much 
improved levels of new car registrations for 1959 
and 1960. Increased sales of boating equipment, 
however, is of recent origin and may be expected 
to continue if incomes rise, leisure time increases, 
and interest in boating continues to swell. 

Sales of other durable goods dealers also rose 
less rapidly than total retail sales. The propor- 
tion of retail spending allotted to durables 
dropped to 24 percent, the smallest ratio of the 
three post-war census counts. Shortages of dura- 
bles caused by the war have been satisfied and 
replacement demand is not yet sufficient to re- 
store the earlier high sales levels. Expected family 
formation step-up in years ahead will lead to 
increased demand for durables. 

Gasoline service stations enjoyed the greatest 
sales gain — 28 percent — of all 11 major types 
of establishments. ‘This performance principally 
reflects the gain of nearly one-sixth in the number 
of cars on the road in the region over the four- 
year span, as well as recession-inspired repairs. 

General merchandise sales increased 21 percent 
as department stores combatted discount house 
price competition more effectively than in the 
immediate post-war years. The shift by consumers 
from durable goods buying benefits these stores 
as they generally carry much higher proportions 
of soft goods than of durables. 

Sales of stores in the food group rose 19 per- 
cent and accounted for 26 percent of the region's 
total retail sales in 1958 compared to 25 percent 
in 1954. Since population growth was only 4 per- 
cent and food prices advanced 6 percent over 


this period, the remainder of the gain is largely 
due to changes in consumer tastes toward better 
quality, more expensive and completely prepared 
foods, as well as the growing proportion of non- 
food lines being sold by food stores. Larger stores, 
more self-service and more suburban locations 
are all trends which continued during the period 
covered and which are still continuing. All of 
these last three phenomena also apply to the 
drug stores of the region as does a continual 
increase in nondrug lines being sold; these help 
explain their 20 percent sales gain. 

Other groups of retail outlets expanding their 
shares of the retail sales dollar in New England 
were eating and drinking places (7.2 to 7.3 per- 
cent) and the miscellaneous group of other retail 
stores (12.6 to 12.9 percent). Major gains in the 
latter group were made by book, sporting goods, 
farm and garden supply, camera and_ photo- 
graphic supply, liquor and optical goods stores. 
Much of the improved position of these retailers 
is directly related to increases in income and 
leisure time. 

Suburban vs. Central City Sales 

Retail sales in New England’s 20 Standard 
Metropolitan Statistical Areas in 1958 rose to 
$8.8 billion and 70 percent of total retail sales in 
New England. Comparing the 18 SMSA’s for 
which data are available for both 1954 and 1958, 
sales increased 15 percent. By contrast, sales in 
the central cities of these areas rose only 7 per- 
cent. In the suburban parts of these areas, how- 
ever, sales rose 25 percent, as stores continued to 
follow the population out of the central cities. 

Sales in the Boston area reached $3.44 billion, 
nearly 28 percent of the New England total. This 
volume makes the Boston area rank seventh in 
the nation in retail sales, as it also does in popu- 
lation. Providence area sales rank second in New 
England, contributing 7 percent of the region’s 
sales volume. The Hartford area accounts for 
slightly over 5 percent of New England’s total 
sales and the Springfield-Holyoke area for about 
tf, percent. 
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Type of Establishment Maine N. H. Vermont Mass, Roi: Conn New England 
Food Stores $289 | 18% | $201 | 26% | $116 | 26% | $1619 | 14% | $937 | 15% | $817 | 98% 19 | 19° 
Eating, drinking places 45 10 38 19 20 1 71 516 | 18 69 8 +390 16 sie tt 1 ; 

eneral merchandise group..} 107 Z D4 || 23 45 | 32 665 | 18 101 | 29 291 31 1263 | 21 
Apparel, accessories stores 59 | 18 45 | 18 20 | 11 448 | 10 12) oF 215-1 10 859 | 11 
Furniture, appliance, home- | | | | 

furnishings . . a 34 3 27 8 16 | -6 280| 6 43 | 13 168 | 9 568 | 7 
Automotive group a73 5 116 9 7 1 5 826 | —1 131 | =6 457 | 4 1780 | 1 
Gas service stations 73 | 20 49 | 23 30 | 20 336 | 30 56 | 22 192 | 34 736 | 28 
Lumber, building materials, | 

— farm equipment | | 

ealers. i 60 | 15 42 | 14 31 | 19 311 | -1 54 | 4 107. 43 | 
Drug, proprietary stores 27 4 19 | 36 40: |) BS 207 | 18 so | io 109) <27 407 20 
Other retail stores. . . 148 | 10 103 | 6 74 | 16 784 | 19 107 | 9 392 | 93 1608 | 17 
Nonstore retailers 16 ie) 10.199 5 0 257 | 18 95 | -—4 54 | 10 367 | 14 
Total retail sales... . 1031 | 11 704 | 17 444 | 17 6242 | 13 930 | 10 | 3102 | 19 | 19453 14 
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The Immediate Economic Impact of Higher 


Education in 


Higher education is an important source of 
income in New England. Each year the region’s 
colleges, universities and professional schools 
attract almost $120 million more into the region 
than people in New England pay for education 
in other parts of the country. 

In the fall of 1958, New England institutions 
of higher learning enrolled about 213,000 stu- 
dents. Of this number, about 166,000 were full- 
time students — 143,000 undergraduates, and 
23,000 graduate students. Nearly 53,000 full-time 
students came from outside the region. They ac- 
counted for about a third or more of full-time 
enrollment in each state except Maine and Rhode 
Island. The opportunities for graduate study, 
especially in Massachusetts and Connecticut, were 
particularly attractive to non-New Englanders 
who made up 53 percent of those studying for 
advanced degrees. 

The financial operations of New England’s 
colleges and universities and the supplementary 
expenses of the students attending them have an 
immediate economic impact on the region’s 
economy. 


Expenditures 

Operating expenditures of New England’s 
colleges, universities and professional schools 
amounted to about $400 million in 1958. In the 
same year, New England’s colleges spent over $50 
million on new plant and equipment. College 
students expended another $90 million off the 
campus for room, board, books, recreation, travel 
and other items. Thus, total spending was $540 
million — a sum which exceeds the annual ex- 
penditures of most of the more important nation- 
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ally known New England industrial firms. 

The pattern of institutional expenditures 
varies from state to state. In Massachusetts, with 
its wealth of research facilities, more money is 
spent for research than for instruction. The ex- 
penses of operating such auxiliary enterprises as 
residence halls, dining halls, bookstores and re- 
lated functions are relatively lower in Massachu- 
setts and Connecticut, where the proportion of 
commuting students is higher than in other states. 


Income 


Institutions of higher education are benefiting 
from an increasingly large income from the Fed- 
eral government. Between 1950 and 1958, Federal 
funds granted to Massachusetts institutions went 
up from $34 million to $81 million. Most of the 
increase was earmarked for research. In the other 
New England states, however, there has been a 
decrease from $14 million to $10 million in Fed- 
eral money. This is largely due to a drop in the 
number of veterans in attendance and the change 
to fixed payments to veterans rather than direct 
payments to institutions. 


The Impact on New England 


In 1958, New England higher education insti- 
tutions attracted $193 million from outside the 
region. These funds include payments for tui- 
tion, board, room and other charges as well as 
supplementary expenses of students from other 
areas, private gifts and grants from non-New 
England sources, and income from the Federal 
government. 

Partially offsetting this inflow of funds into 
the region are the expenditures for the estimated 
25,000 New England students attending college 
in other parts of the country, and for gifts and 
grants by New Englanders to institutions in other 
areas. Estimated outflow of these payments to 
other areas amounted to about $75 million. 

On balance, then, higher education provides 
an additional $118 million of annual income to 
New Englanders, and helps to maintain the per 
capita personal income level about 11 percent 
above the national level. 





This article is drawn from a study, “The Immediate 
Economic Impact of Higher Education in New England,” 
made by Professor Francis S. Doody, Director, Boston 
University Bureau of Business Research, under a research 
grant from the Federal Reserve Bank of Boston. A com- 
- copy of the report is available from the New Eng- 

nd Council, Statler Building, Boston 16, Massachusetts. 
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